Faculty of engineering, Niigata University has been executing start-up engineering education programs for the first-year students to educate his or her ability to solve engineering problems. They are divided into teams and tackle a task that they expect to easily accomplish. The expected results are hardly obtained. Then they try to seek the gap between the results and their knowledge. They analyze the phenomena and improve the approach. They evaluate the results of second trial and the effectiveness of the measures. That is, the project requires so-called PDCA cycles for students to solve engineering problems. The start-up engineering project is one of the compulsory subjects and seven departments have given the students several tasks based on their technicality. The students exchange their knowledge, ideas and learn how to use knowledge to solve the problems. Their reports and questionnaire survey proved that the projects are highly effective to improve his or her ability to solve engineering problems and give them strong motivation to learn engineering. We introduce the some tasks and the outcomes of the projects set by seven departments; mechanical and production engineering, electrical and electronic engineering, information engineering, biocybernetics, chemistry and chemical engineering, civil engineering and architecture, and material science and engineering.
I. Introduction 1)
First-year students begin their study in their university after successfully passing the entrance exams in Japan.
Through their study from primary school, they have been trained to answer or select a correct answer. Machinegraded exams they had to take to enter a university tends to engraft in their mind that there always is one correct answer and all they have to learn is how to properly select the correct answer. Most of the students seem to recognize that learning is memorizing the easiest way to select a correct answer. In addition, high school students learn science such as mathematics, physics and chemistry, and are trained to solve scientific problems or calculations to scientific point of view. Experiences and technical skills are essential to implement thoughts and ideas to the real world. It may not be difficult those students who have various experiences in making something or hammer out some real problems leaving from textbook knowledge and formulas. But it will be difficult to those students who try to understand through memorizing textbook knowledge and formulas in heart. There are gaps between the memorized textbook knowledge and formulas and their application to the real world. Most engineering education programs in Japan seem found the difficulties in education of their students, which seemed to be arisen from these gaps. The increase in such students, lots of memorized knowledge but less of real experience, may be one of the reasons why engineering education become difficult.
The key point would be the dissociation of knowledge and experience. Thus, start-up engineering education that connect knowledge and experience, connect physically idealized and the real worlds will be effective for the whole engineering education not only in the university but in his or her engineering career.
Faculty of Engineering, Niigata University has been executing start-up engineering education programs for the students to educate his or her ability to solve engineering problems [1] . The first-year students tackle with some tasks, from which they recognize the real restrictions and conditions to be taken into account to attain their goals.
The 2nd-and 3rd-year students develop their engineering skills through their seminars and experimentations. The 4th-year students help the first-year students by advising them, and then perform their research project as a capstone engineering project. The outcomes and problems in the first year projects are presented and discussed.
II. Start-up Engineering Projects in Niigata The tasks set by the departments are the first engineering project, and are based on the knowledge and skills they learned in his or her high school. In the beginning of projects, teachers show the goals and that the task goals are attainable. The first-year students tackle the tasks on their own initiative. Teachers watch the students do and are not supposed to show the neither correct answer nor procedure. The 4th-year students are also not supposed to give the first-years direct answers of their questions. Instead, they give the first-year students hints such as what is to be taken into account, how to find the reference books, and so on. Teachers select the tasks that seem easy to be done but contain some critical conditions that are simplified or ignored in high-school textbooks and are taken into account to attain the goals.
The first-year students hardly get the results they expected in the first trials. They discuss the reason with other students and generate some measures to improve their results. Most projects or experimentations in other universities and high schools end at this stage. But they are 
Evaluation of Problem-Solving Ability from
Engineering Point of View We propose PPP evaluation to assess problem-solving ability from engineering point of view. The PPP evaluation consists of three elements: Purpose, Process, and
Performance.
-'Purpose' means the appropriateness of targets set by students to solve engineering problems. Appropriate targets can be derived from the analysis of problem they faced, and can deduce effective approaches. The ability to set purpose may be assessed by the process through which students identify the key points of the problem. 
A. Formation of Alum Crystal
The goal is to make a 'beautiful' alum crystal. Beautiful photographs of alum crystal may give the students the impression that the crystal shape is universal and beautiful crystals are spontaneously formed. But they usually have aggregations of small crystals. They realize that crystallization is not spontaneous process but influenced with various conditions such as concentration, temperature, existence of impurities and so on. They will learn crystallization in the subject "Diffusional Operation III" at the first semester of 3rd-grade.
B. Measurement of Temperature with Various Thermometers
Students believe that accurate temperature can readily be measured only if they immerse an alcohol thermometer into a liquid to be measured, and also that only one measured value is obtained regardless of what kind to thermometer he or she used. However, they find that the measured values are different depending not only on the types of thermometer but also on themselves when they use the same alcohol thermometer. Some students disclosed that the task seemed very easy to done but the results confused them. Students discuss why the results differed from what they expected with each other and with the other team. Many causes are thought of, discussed, evaluated to give major possible causes. They try to get more accurate measured value in the second trial. Fig. 4 shows an example of measurement results of temperature of ice-cooled water. The temperatures measured by team A were above 0°C and differed depending on thermometer type while those by team B were below 0°C and less 
C. Outcomes and Problems
Questionnaire survey was carried out after the final class, in which presentations of the all tasks were held. The first open-ended project "Introduction to Engineering
Literacy" is effective to shift the first-year students'
paradigm from "answer is what is to be properly selected from given options" to "optimal solution is what is to be properly selected from generated measures." But, they still want to know immediately that their selected measure is correct or incorrect. And they believe that a study-aid book or a reference book will give them the correct answer immediately. They should undergo training in keeping consideration to solve the problems. The paradigm will be shifted during exercises and experimentations in 2nd and 3rd years, and finally through project research in 4th year. The startup engineering education was proven effective. Successive engineering education is also important in 2nd-, 3rd-and 4th-year students to integrate technical knowledge to solve engineering problem.
V. Conclusion
Some teachers say that problem-solving ability of firstyear students is gradually getting worse in recent years.
But this project has proved that this comment is not true. 
